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The pregnant rats received most laboratory investigations have concentrated o n the effects of 47.5%
at "high (0.29 to 0.33 g weight) Or chronic ethanol exposure upon the fetus, Using animal models of "low (0.12 0.14 gm weight) i n t r a~r i t o n e a l chronic ethanolism, gross anatomic abnormalities, postnatal beinjection. Fetal brain and liver were removed and analyzed for havioral changes, and alterations in fetal central nervous system tissue uptake (TU) and protein incorporation (PI) of l3HI1.-leu. metabolism have been demonstrated (3, 12, 21, 22. 32) . Relative protein synthesis, independent of alterations in TU, was
Although it appears that chronic maternal ethanol ingestion expressed by the ratio fetal effects of results in fetal injury. little attention has been directed toward an acute maternal ethanol exposure were studied by injecting the evaluation of the effects of brief or infrequent '.social,. maternal fetal amniotic sacs with [3HI~-leu 24 hr after maternal ethanol ethanol consumption upon the fetus, Such studies would be of administration.
interest because relatively few pregnant women are chronic alcoBoth TU andP1 were decreased in bigh dose fetal brain. Liver holics, although many ingest ethanol either once or infrequently but TU9 was High treatment during their pregnancy, The risk to the fetus of common, "socially caused a reduction in protein synthesis (PI/TU x 100) in fetal maternal alcohol consumption is as yet undefined. brain, but not liver. Low dose ethanol enhanced brain PI and both Some population studies have suggested that maternal liver and brain PI/TU X 100. Utilization of I3H]1.-leu was related intake (30 to 60 ml absolute ethanol per day) may be harmful to to fourth-hour (sacrifice) maternal serum ethanol levels. Fetal the fetus (6. 9), Other investigations are less conclusive (20, 26 harmful to the fetus. 71.h~ long-term effects of such exposure upon At 1 9 d a y s gestation. t h c p r c g n a n t rats received a n intrapcritofetal and neonatal growth and development remain to be deter-neal injection of 47.5%) ethanol (v/v) in n0r'Inal Saline Solution mined.
(NS). The "high dose" group received 0.61 to 0.67 m1/100 g body weight (BW) (maximum. 2.5 ml) and the "low dose" mothers were administered 0.16 to 0.18 ml/ 100 g BW. Control animals were Alcohol abuse is a major health problem worldwide. Not only given NS. One hr after maternal ethanol injection (time = I hr) is the health of those who imbibe ethyl alcohol (ethanol) adversely intra-amniotic injection of ["H]I.-leu was performed according to affected, but the fetus is also susceptible to the ill effects of a modification of the methods of Lev and Orlic ( 14) . The uterus maternal ethanol ingestion. Being a small molecule. ethanol freely was exposed during light other anesthesia and 1.0 pCi [,'H]I.-leu in crosses the placenta and the consequences of chronic maternal 0.1 ml NS was injected via a 26-gauge needle into the amniotic ethanol abuse may be manifested in the infant as the fetal alcohol fluid of two to four fetuses in one uterine horn. The maternal Three hr after the intra-amniotic injection of I:'H]~-leu (time = 4 hr), the animals were sacrificed. Maternal serum was obtained for determination of radioactivity and ethanol concentration (standard enzymatic method utilizing alcohol dehydrogenase) (I). All injected fetuses and at least one noninjected fetus from the opposite uterine horn were removed. The fetal brain and most of the liver were excised, and each tissue was homogenized in 1.5 ml NS using a Teflon and glass homogenizer.
Protein content of the homogenate was determined by the method of Lowry et al. (17) . For analysis of tissue radioactivity [tissue uptake (TU)], aliquots were incubated overnight with 0.5 ml hyamine hydroxide at 60°C, after which scintillation fluid and glacial acetic acid were added, and the solution was counted in a Packard Tri-Carb Spectrometer (Packard Instrument Co., Downers Grove, IL). Incorporation of [:'H]L-leu into protein (PI) was determined by adding 10% trichloroacetic acid to aliquots immediately after homogenization and processing according to the methods of Villa-Trevino et al. (30) . Results for both T U and PI were expressed as disintegrations per min (dprn) per mg protein.
Protein synthesis was estimated by expressing PI as a percentage of T U (PI/TU x 100).
Delayed fetal effects of acute maternal ethanol exposure were studied in three rats, each receivin hi h dose ethanol at 18 days 5 of gestation. Twenty-four hr later, [ H]L-leu (1.0 pCi) was injected into the amniotic sacs. The animals were sacrificed 3 hr after intra-amniotic injection and tissues were processed as above.
Ethanol effects w o n fetal swallowine were evaluated in both high and low dose tieated animals. lnsteid of [%]L-leu, the poorly absorbable marker ['4C]carboxyldextran (1 pCi in 0.1 ml NS) was injected into the amniotic sac. The stomach and the intestine were removed separately from each fetus, homogenized, and processed as above for determination of total radioactivity per organ.
All results are expressed as the mean + S.E. Statistical analysis utilized Student's t test (2-tailed) for grouped or paired data.
Results are considered probably different for P < 0.05 and significantly different for P < 0.02. TI ME (hours) Fig. I . Blood ethanol levels from I to 4 hr after intraperitoneal injection. Nonpregnant rats weighing 250 to 270 g received ethanol at a high (0.26 g/100 g body weight; n = 9) or low dose (0.06 g/100 g body weight; n = 7) at time = 0 (closed arrow). Ethanol was administered again (0.06 g/ 100 g body weight) at time = 2 hr (open arrow) just after blood was Mean maternal serum ethanol concentrations at the time of sacrifice were 297.9 + 36.5 mg/dl (range, 162 to 406 mg/dl; n = 6) for the high dose and 94.2 f 27.5 mg/dl (range, l 1 to 172 mg/ dl; n = 6) for the "low dose" group. Within a group of nonpregnant rats, fourth-hr serum ethanol concentrations were found to roughly reflect earlier levels (Fig. I) . For both ethanol doses, the mean fourth hour value for the experimental pregnant rats was essentially the same as that for the corresponding nonpregnant animals.
Swallowing activity was reduced in high dose fetuses (9559 + control, 2035 f 289 dpm/ml; high dose, 1578 + 113 dpm/ml; low dose, 2102 + 275 dpm/ml. Tissue radioactivity in brain and liver in noninjected fetuses, obtained from the opposite uterine horn, was 710% of that from injected ones.
Both TU and PI were decreased (P < 0.005) in high dose fetal Total Uptake Prote~n 2500 r incorporation into protein.
EFFECTS O F ACUTE ETHANOL EXPOSURE brain (Fig. 2) . For liver, TU was not significantly diminished ( P > 0.2) whereas PI was significantly depressed ( P < 0.02) (Fig. 2 ).
In the low dose fetuses, there was no alteration in hepatic TU and PI, nor brain TU ( P > 0.3), although brain PI was enhanced ( P < 0.03) (Fig. 3) . High dose ethanol treatment caused a reduction in protein synthesis, expressed as the ratio PI/TU x 100, which was significant in fetal brain ( P < 0.001), but not in liver ( P = 0.07) (Fig. 4) . In contrast. tissue from low dose fetuses exhibited increased protein synthesis for brain ( P < 0.001) and liver ( P = 0.04) (Fig. 4) . Utilization of ["H]L-leu was related to fourth-hour maternal serum ethanol levels (Table 1; Fig. 5 ). Tissue uptake of radioactivity and protein synthesis (PI/TU x 100) were significantly decreased only in brain when the fourth-hr maternal ethanol concentrations were >200 mg/dl. At 100 to 200 mg/dl and <I00 mg/dl, there was no alteration in TU in either tissue. However. PI/TU x 100 was significantly elevated in both liver and brain at ethanol levels < 100 mg/dl.
Analysis of [%]L-leu uptake 24 hr after high dose ethanol exposure showed a significant increase in TU for brain, but not liver (Fig. 6 ). Protein synthesis (PI/TU x 100) was unaffected in both liver (control, 45.3 f 4.2 versus ethanol. 38.0 f 8.0) and brain (control 48.9 f 3.3 versus ethanol 50.5 + 2.5).
DISCUSSION
This study demonstrates that a single, brief (4-hr) period of maternal/fetal ethanol exposure alters in vivo fetal tissue uptake and incorporation into protein of the essential amino acid, leucine. Leucine was selected as the radiolabeled substrate because it is readily incorporated into protein and its membrane transport is well defined. Tissue uptake of leucine is a membrane-associated, 
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? P < 0.01. " P < 0.001. Not significant, P > 0.10.
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